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Abstract: The gonotrophic cycle of Aedes albopictus was studied in the field with the average 
temperature of 25°C using the mark-release-recapture method. From the result, it was made 
clear that the period from the emergence to the first feeding of Ae. albopictus was about 2 days 
and the duration of one gonotrophic cycle was about 5 days under this condition. These are in 


agreement with the results by the laboratory experiment. 


The adult of Aedes albopictus lives in such a place as the thicket or the bamboo grove 
and is known as a vector of dengue fever in Southeast Asia and of the dog heartworm in 
Japan. The determination of the duration of a gonotrophic cycle in Ae. albopictus is necessary 
to estimate the survival rate of adult females or to study the epidemiology of the diseases 
transmitted by this species. To make clear the duration of a gonotrophic cycle of Ae. albopictus 
in nature, the mark-release-recapture experiment was carried out using laboratory - reared 
adults. 


MATERIAL AND METHOD 


Three different physiological groups of adult Aedes albopictus which had been bred under 
the condition of 25°C with 16 hours daylength were released at 3 :00 PM on September 26, 
1975. The number of released mosquitoes, their physiological conditions and the dyes used 
for the mark are given in Table 1. Group A consisted of 3000 females and 2100 males which 
had emerged one day before the release, Group B 2400 females and 500 males which had 
emerged on the day of release, and Group C 1170 females which had emerged a few days 
before and engorged with blood of a chiken from 9:00 to 11:00 AM on the day of release. 
The marking of mosquitoes was made 2 hours before the release by spraying three different 
kinds of fluorescent dye, so as to distinguish the groups. Just betore the release, all mosquitoes 
sampled from each group were confirmed to be well marked with dyes. 

The releasing point was in an about 50m square clump of trees, in which there were 
some glass bottles and bamboo vases suitable for oviposition. A few dog were chained near 
the margin of this thicket and were a souce for blood feeding of mosquitoes. 


Recapture catches were made every day from September 27 to October 13. Two collectors 
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at a distance of 10m caught females just teeding on them and males swarming around, using 


a small net and a suction tube from 1:00 to 1:30 PM each day. 


weather during the experiment are given in Table 2. 


Collected mosquitoes were placed on filter paper and a drop of 70% ethyl alcohol was 
put on each mosquito. These mosquitoes were examined for the mark with the aid of the 


fluorescent detection light. The marked females were dissected tor determining the physiological 


age. 


Table 


1. Females and males of Aedes albopictus released around 3PM, 
September 26, 1975 


Group 


Date of emergence 


No. released 
Females Males Mark 


The temperature and 


C 


September 25 3000 2100 A ie 


0.5 

0.9 

0.5 % Rohdamine B 
September 26 2400 500 0.9 % Whitex BB 
0.5 
0.9 


% Yellow 8G 


September 21-22 1170* 0 % Whitex BB 


* Engorged with blood of a chicken from 9 to 11 AM on September 26. 


Table 2. 
Days 
Date after 
release 
September 26 0 
27 1 
28 2 
29 3 
30 4 
October 1 5 
2 6 
3 7 
4 8 
5 9 
6 10 
7 11 
8 12 
9 13 
10 14 
11 15 
12 16 
13 17 


Temperature and weather during the experiment, 1975 
Air temperature °C Weather 
Mean Max. Min. 6 AM - 6PM ere ra (of the 
25.5 28.5 23.9 Cloudy, occasional rain Cloudy, occasional rain 
23.8 25.8 22.9 Cloudy, occasional rain Cloudy, occasional rain 
24.6 28.9 22.0 Cloudy Cloudy, occasional rain 
24.3 27.9 22.5 Cloudy | Cloudy 
24.2 28.1 21.8 Cloudy Cloudy 
24.9 29.9 20.6 Cloudy Cloudy 
25.8 30.1 22.1 Cloudy Rain 
25.5 28.9 22.4 Intermittent heavy rain Cloudy 
24.8 27.9 21.8 Cloudy, occasional rain Cloudy 
23.4 26.0 19.2 Cloudy Cloudy 
22.0 26.6 17.1 Clear Cloudy, occasional rain 
22.3 27.8 19.8 Heavy rain Cloudy, occasional rain 
20.1 23.0 15.3 Clear Cloudy 
18.4 23.8 13.7 Clear Cloudy 
19.6 25:7 14.9 Clear Cloudy 
22.2 25.2 1735 Cloudy, brief rain Heavy rain 
21.0 24.1 18.3 Rain Rain 
19.8 22.4 18.5 Rain Cloudy, occasional rain 


Obtained from the Nagasaki Marine Observatory. 
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RESULTS 


The numbers of females and males collected during 15 days after release are given in 
Table 3. One day after the release, about one third of released temales of Group A were 
recaptured. This shows that the majority of the females of this group fed on animals 2 days 
after emergence, because this group had been kept for 1 day in the laboratory from emergence 
to release. In Group B, the females were recaptured from 1 day after release, but the average 
time of recapture was 2 days after release. The number of recaptured mosquitoes in these two 
groups decreased rapidly from day to day after the release. This quick decrease was due to the 
removal of recaptured mosquitoes and to the natural mortality, and also because the females 
which had succeeded to feed on blood were usually not attracted until oviposition. 

The recapture rates of females were different among the groups. It seems that this 
difference was due to the different physiological states as to feeding at time of release, because 
the recapture rates of males were not different among the groups. More non-marked females 
and males were collected 1 day after release than in the following days. This may be because 
some released mosquitoes were discolored and not detected as marked. 

The physiological ages of recaptured females were given in Table 4. Though only a part 
of the females recaptured during 2 days after release were examined, all of them were nulliparous. 
All recaptured 3 days after release were nulliparous, too. Nine females recaptured during 2 
days after release in Group C were identified as nulliparous, because they still had old blood. 


Uni-parous females were recaptured from 4 to 10 days after in Group A, and from 5 to 10 days 


Table 3. Number of females (and males) of Aedes albopictus collected 


miasa —gallecied’” Group A Group B_ Group Cath 
1 1180 (608) 921 (463) 189 (55) 9 61 (90) 
2 391 (93) 162 (64) 209 (20) 3 17 (9) 
3 148 (27) 29 (19) 86 (4) 2 Bh CF) 
4 51 (55) 7 (33) 15 (13) 11 18 (9) 
5 42 (69) 5 (25) 10 (16) 4 23 (28) 
6 42 (24) 9 (8) 10 (6) 2 21 (10) 
7 17 (10) 4 (A) (1) 13 (5) 
8 9 (10) 1 (2) 1 1 6 (8) 
9 5 1 4 
10 14 (10) 3 (2) 4 (38) 7 (5) 
11 * 
12 2 (3) C1) Gi) 2 (1) 
13 2 (19 z 1 
14 6 (1) 6 (1) 
15 9 (3) 1 8 (3) 
Total 1918 (914) 1142 (618) 524 (119) 33 219 (177) 


2% to 
Non relenced 38.1(29.4) 21.8(23.8) 9.8 


* Could not be collected due to heavy rain. 
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after in Group B. The number of l-parous females caught were largest 6 days after release in 
both groups. Uni-parous females in Group C were caught from 3 to 8 days after release and 
the peak of the recapture of this physiological age group was observed 4 days after release. 
Ten days atter release, 1-parouse females with old blood were found in Group A and B. One 
2-parous female was caught 10 days after the release and another one 15 days after in Group 
A (the latter could not be exactly determined, and may have been 3-parous), and one 2-parous 
females in Group C was caught 9 days after release. 

Table 5 summarizes from Table 4 the range, peak and mean of days from the release 


to the recapture of each age group females. Table 6 shows the periods from the emergence 


Table 4. Physiological age of Aedes albopictus females recaptured 


Days Group A Group B Group C 
arr No. No. No. 
release aS es Q-par. l-par. 2-par. aya mined Q-par. l-par. ona aed Q-par. Il-par. 2-par. 
1 BP BT 1” i 88 g 
2 19% 19 11® 11 yo | 
3 29 29 86 86 2 2 
4 7 5 2 15 15 11 H 
5 5 1 4 10 6 4 4 4 
6 9 1 8 10 3 7 2 2 
7 4 4 
8 1 1 1 1 1 1 
9 1 1 
10 3 2b) 1 4 4 b) 
11 
12 
13 
14 
15 l 1° 


a) A part of the females collected were examined. 

b) One female had old blood. 

c) Considered 2-parous, but may be 3-parous. 

d) Not dissected, but considered nulliparous due to old blood. 


Table 5. Days from release to recapture of each age-group of Aedes albopictus 


Group 0 — par. l — par. 2 — par. 

range 1-6 4 - 10 10 - 15 
A peak 1 6 ~ 

mean 1.22 6.29 12.50 
range 1 - 6 5 - 10 

B peak 2 6 
mean 1.92 6.88 
range 3- 8 9 

C peak 4 9 


mean 4.50 9.00 
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Table 6. Mean duration in days of a gonotrophic cycle of Aedes albopictus 


erate From emergence From Ist feeding From 2nd feeding 
to Ist feeding to 2nd feeding to 3rd feeding 
A De Fal 6.2 
B 1.9 3.0 
C 4.5 4.5 
4.9 5 


Mean 2.1 


* One day was added to the figure of Table 5 ; see text for further explanation. 


to the first feeding and between successive feedings, calculated from Table 5. The period from 
the emergence to the first feeding of Group A is added by one day for which the mosquitoes 
were kept in the laboratry before release. From this table, it is seen that the emergence to 
the first feeding was 2.1 days, the first to the second feeding was 4.9 days and the second 
to the third was 5.4 days. Therefore, it may be said that the majority of females take the 
first blood meal 2 days after the emergence and the mean duration of a gonotrophic cycle is 


about 5 days in the season of the present experiment. 


DISCUSSION 


The results of dissection of Ae. albopictus collected by a man-biting catch in another 
experiment show that about a half of the parous females had normal-sized dilatations anda 
remaining half had sac-like or shrinking ovarioles. Shrinking ovarioles were found in 
Anopheles gambiae (Gillies and Wilkes, 1965), An. sinensis (Taketomi, 1967) and Culex 
tritaeniorhynchus (Kawai, 1969). But the speed of shrinking of ovarioles after oviposition is 
different in species, e.g., in a considerable proportion is An. sinensis the shrinking dose 
not complete even 4 days after oviposition, while the majority of Cx. tritaeniorhynchus have 
normal-sized dilatations in all ovarioles by 24 hours after oviposition. In the case of Ae. albo- 
pictus, the shrinking of ovarioles finishes within 24 hours, therefore at least about a half of 
temales seem to feed again within 24 hours after oviposition. This indicates that probably 
there are great feeding chances for Ae. albopictus in the field. 

Davidson (1955) said that the duration of a gonotrophic cycle was one of essentials for 
culculating the survival rate of adult mosquitoes. For calculating the survival rate, the duration 
of the cycle must be obtained in the field, but only a few observations have been done. 
They are with An. gambiae in Tanzania (Gillies and Wilkes, 1965), Ae. aegypti in Bangkok 
(Pant and Yasuno, 1970) and Cz. fatigans in Ceylon (Samarawickrema, 1967) and in India 
(Singh and Yasuno, 1972). The duration of gonotrophic cycle in these species is generally 
similar to that under the room condition. From the present data, it was demonstrated that a 
gonotrophic cycle of Ae. albopictus is about 5 days in the field with the average temperature 
of 25°C. Some authors showed that the period from feeding to oviposition in this species 
was about 3-5 days at 25-26°C in the laboratory experiment (Matsuzawa and Kitahara, 1966; 
Gubler and Bhattacharya, 1971 ; Hien, 1976). Considering the necessity of a few time from 


oviposition to the next feeding, the present result is in agreement with these results. 
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Therefore, it seems that the duration of a gonotrophic cycle obtained from the laboratory 
experiment can usually be used to calculate the survival rate of mosquitoes. 

Gubler and Bhattacharya (1971) reported that some Ae. albopictus required two blood 
meals for one oviposition, and the same phenomenon was recognized in the present data 
under the field condition. However, it occurs in a very low rate, therefore the duration of a 


gonotrophic cycle can be calculated in disregard of this phenomenon, as in the pesent paper. 
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EAC BI Ae rA yO gonotrophic cycle 
A BR, MHRA RAS KARE ERS) 


AUS Bea Tk RASY» gonotrophic cycle #5415 25°C oA CHE Lite. TORR, 
CORE PCE RAY YT AOL bHR1AORME CiW24H, 1E gonotrophic cycle (t 
WSACHSCEMPMBSPLiok. CHISARRBOMRL —KLTODOT, KEOLERLH 
AALS, BAR TE bhi gonotrophic cycle OH HAO gonotrophic cycle OHO 
DEMOT EELO aol Abha. 
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